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PROBLEMS RELATING TO SURGERY OF

THE STOMACH.1
BY WILLIAM J. MAYO, A.M., M.D., ROCHESTER, MINN.,

Surgeon to St. Mary's Hospital.

In the preparation of the subject to be dis-
cussed, I have thought it wise to confine myself tothe practical aspects of gastric surgery, using for
this purpose the material obtained from a single
hospital, which, by reason of the fixed character
of the agricultural community in which it is sit-
uated, gives fairly accurate data upon which some

general observations can be based. This method
of treating the questions brought forward is not
due to a lack of appreciation of the grand work
of the pioneers in this branch of our art, a work
in which the surgeons of Boston have played so

conspicuous a part, but rather with the hope
that the limited experience of an observer in a
somewhat distant field might be of the greater
interest.

Gastric surgery is, to a large extent, still in the
developmental stage, and this is due to the lack
of definite knowledge upon which to base a sur-

gical diagnosis. Volumes have been written upon
the diseases of the stomach from a medical stand-
point, but as the statements made are based upon
the symptoms of the patient or the results of post-
mortem examinations, we gain but little as to that
great middle ground in which the surgery of ex-

pediency will find its field of usefulness. The
debatable territory is now being explored, and we
shall shortly have a more exact knowledge. At
the present time our own experience would seem
to indicate that in the medical diagnosis there
were four important lines of inquiry to be pur-
sued : (1) The history of the patient; (2) the
"Size and position of the stomach; (3) tumor or
localizing point of tenderness; (4) interference
with the progress of the food. The examination
of the stomach contents has some corroboratory
value, especially with reference to the stagnation
or retention of ingesta. The chemical and micro-
scopical findings are unreliable in the early phases
of disease, but possess some significance later in
its course. Examination of the blood, the urine,
the feces, etc., is of interest and occasionally help-
ful. The use of the gastroscope, gastrodiaphano-
scope, x-ray, etc., is still experimental.

The mechanics of the stomach is the most inter-
esting feature to the surgeon ; from this point ofview the function of the stomach is largely me-
chanical. It absorbs fluids, equalizes the tem-
perature of the ingesta, and the weak solution of
hydrochloric acid and pepsin which is secreted
breaks up the food masses, forming a homogeneousmaterial which is fed down into the small bowel,
where the real work of digestion and absorptiontakes place. It may be said to act like the maga-zine of a furnace, the accumulation in the reser-

voir self-feeding through the pylorus. The more

experience one acquires with the operative side of
the question, the more one is impressed with the
correctness of this view.
Any interference with the outlet promptly pro-

duces symptoms corresponding with the degree
of obstruction, while ulcération or other disease
involving the wall of the stomach, preventing it
from acting as a reservoir, is also quickly resented.
The distress in each case causes the patient to un-

consciously try to adjust the quality of food and
its quantity, to the loss of this peculiar function of
the stomach. The result of obstruction at the
pylorus is to increase the capacity of the stomach,
and this is often the only objective sign to which
our attention is called before operation. Dilata-
tion is to be expected in the first group, of which
pyloric stenosis is the type, but unless the disease
of the wall is sufficiently near the pylorus to add
mechanical features, it is not present in the sec-
ond group, of which ulcer is the chief example.
Dilatation, due to benign obstruction at the

pylorus, is followed by increase in the muscular
wall of the stomach, the hypertrophy enabling
the damaged organ to carry on its function. This
degree of compensation is often aided by the pa-
tient through a selected diet. In these cases com-

pensation, alternating with dilatation and its dis-
comforts, gives a clinical picture which may be
aptly compared to cardiac insufficiency.
Why is it that these patients, with far greater

symptoms than would be tolerated in either the
appendiceal or gall bladder regions, are allowed
to go unrelieved ? It is not only that we are un-
able to know before operation the exact nature of
the trouble, but that we also distrust our ability
to make a diagnosis even at the operating table.
In the beginning, every operation upon the

stomach partakes of an exploratory incision, and
too often the proposed operation stops, upon ex-

posure of an extent of disease beyond interven-
tion. This is particularly true of cancer. The
surgical examination of the stomach may not
prove easy. The pylorus and anterior wall are

open to inspection, and gross lesions of all parts
can be ascertained, but not so the more minute
forms of disease, such as the round ulcer. Oui-
plan has been to explore by sight and touch, the
more accessible portions of the stomach wall.
Then, by opening into the lesser cavity of the per-
itoneum through the gastrocolic omentum, to pass
the hand behind the stomach and search its pos-
terior wall (Tiffany). To explore the interior
of the gastric cavity, a transverse incision is made
three inches in length through the anterior wall
half way between the pylorus and cardiac orifice.
Into this a short rectal speculum, two inches in
length and one and one-half inches in diameter,
is inserted and the fluids removed by suction.
With the hand behind the stomach, nearly the
whole of its mucous surface can be passod in re-
view before the end of the speculum under direct
light. (This is a modification of the method first
brought out by Maylard at the International Con-
gress, 1900.)1 Read before the Surgical Section of the Suffolk District Med-ical Society, Feb. 26, 1902.
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With a considerable lesion one may often doubt
whether the trouble is cancer or ulcer ; or, not in-
frequently, the seat of an ulcer has undergone car-
cinomatous degeneration, leading to uncertainty.
This is especially true of the pyloric region. We
have had two cases in which the thickening about
a pyloric ulcer was so great that even after inci-
sion, with the parts open to inspection, we were

Fig. 1. Traction weight of small bowel producing funnel shape of stomach at siteof anastomosia.

unable to tell the difference, macroscopically.Enlarged lymphatic glands, unless distinctly can-

cerous, do not help us. It has been our expe-
rience, that in the majority of diseases of the
stomach marked by retention and fermentation of
the food, enlarged lymphatic glands are to be
found in the omenta. The most common forms

of dilatation of the stomach are due to the healing
of a gastric ulcer causing stenosis, or to malig-
nant disease involving the pylorus. The only
cases of cancer of the stomach we have been able
to diagnosticate sufficiently early to extirpate
were the cases in which obstruction and dilatation
were present. Upon opening the abdomen this
factor is easily seen and needs no comment.

There is a large group, however, of chronic
cases of dilatation of the stomach giving rise to
symptoms which, upon careful surgical explora-
tion, show no adequate cause for the condition.
In other cases, hypersécrétion or hyperchlorhy-dria is the case of chronic gastric distress in
which operative relief is indicated. We may say
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that pyloric spasm exists, due to a microscopic
ulcer. It is a convenient term, not capable of
either proof or refutation. In this connection I
have examined over one hundred stomachs in the
course of other operations, with especial refer-
ence to the pylorus, to try and establish a surgi-
cal normal. Under anesthesia, if the normal
pyloric opening be compressed between the thumb

Fig. 2. Showing proper and Improper locations of opening.

and finger, invaginated into the stomach and
duodenal walls, on either side, the lumen will
permit of easy meeting of the opposing digits,and gives the feeling that an opening exists about
the size of an old-fashioned silver three-cent
piece. Comparing this with the cases which I
had previously diagnosticated as having pyloric

spasm, little difference could be detected. In
only four cases could a definite thickening be
demonstrated in the pyloric ring. In these pa-
tients the slight abnormality was situated poste-
riorly, but in one only did incision reveal an
ulcer. It was also noted that in these four cases
there was very little if any dilatation of the
stomach.

In a number of other cases angulation was

present, that is, a high-lying pylorus somewhat
firmly fixed, with a sharp bend of the stomach
downward immediately proximal to it. In 1896
I described five cases of this condition as a cause
of dilatation of the stomach, under the title of
" Valve Formation." I have seen a number of
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cases since. Adhesions outside the lumen of the
stomach, the result of a perigastritis from gas-
tric ulcer or a cholecystitis, may be the cause.

(Kobson, Cabot and others have described a num-
ber of such instances.) We have met with this
condition most frequently in connection with
work on the biliary tract. In some cases, how-
ever, when no apparent cause for the dilatation
exists, the stomach wall is hypertrophied, and
for this reason we must conclude that in some
manner obstruction does exist.

The most perplexing cases arc those of neurotic
origin, in which class I would place the various
grades of gastroptosis. Some of these invalids
have also an accompanying dilatation, but usuallyof the atonic variety, that is, without increased
muscular thickening of the wall. On surgical
exploration such a stomach is usually found to be
empty and contracted, although previous exami-
nation has shown it to be dilated.
In the purely neurotic variety, while there may

be little or no change in the size or position of
the stomach, symptoms of ulcer may be so per-
fectly simulated as to lead to an exploration
which proves negative. On manipulating such a
stomach it may contract in small areas, and for
a moment look as though an ulcer existed, to as

suddenly disappear, or the whole stomach may
undergo vermicular contraction, until it is no

larger than the colon. In two such instances I
have seen the pylorus suddenly dilate until two
or more fingers could be invaginated through it.
These cases must be classified surgically with
movable kidney, movable rétroversion of the
uterus, varicocele, etc., usually occurring in neu-
rasthenic individuals, and occasionally demanding
an operation which may be followed by benefit.
I have examined a number of such stomachs, and
we have operated upon a few, in which dilatation
coexisted or a mistake in diagnosis was made.
One has a feeling that we should reject, surgi-
cally, this whole group, yet even a neurasthenic
is not exempt from actual disease, although we

naturally subject them to a most careful and pains-
taking preliminary examination in which subjec-
tive symptoms are accorded but little weight.
Speaking from an operative standpoint, dilatation
with retardation of the passage of the food out
of the stomach is the most important surgical in-
dication. When does this condition demand an

operation ? It is largely a personal equation be-
tween the experience of the surgeon and the dis-
ability of the patient.

The value of gastric drainage in these cases is
apparent and needs no argument. The desir-
ability of drainage of the non-dilated stomach
is based largely upon clinical observation. Theo-
retically, it would not strike one that a well-
drained or contracted stomach, even if ulcer be
present, would be benefited by such a procedure.
It is claimed that gastric drainage, especially
gastro-enterostomy, rests the stomach, permits
of escape of secretions, and increases the nutri-
tion, thereby aiding recovery. Our own experi-
ence, while very limited, in a genera] way seems

to bear out this conclusion, but not wholly so.
If we divide our cases of ulcer into two groups,
in the first place all the cases in which ulcer
existed in the pyloric end of the stomach, and in
which the capacity of the stomach was increased
from any cause, and in the second group place all
the cases in which the contrary existed, we find
the results much less favorable in the latter. In
cases of ulcer in the small stomach, excision, if
it can be located, offers a more satisfactory means
of cure, although I regret to say we have had but
two cases in which we were able to do this.

Gastric drainage can be best established in two
ways: (1) Pyloroplasty, and (2) gastro-enteros-
tomy. In St. Mary's Hospital pyloroplasty, afterIleineke-Mikulicz, was made fifteen tunes by my
brother, Dr. C. H. Mayo, ormyself; in four of these
cases, failure to permanently relieve the symptomsnecessitated a secondary gastro-enterostomy. In
the four cases the stomach was greatly dilated,
and, by a more rapid stretching of its greater cur-
vature, also pouched. The plastic operation on the
pylorus in each instance was found to have been
successful so far as enlarging its calibre was con-

cerned, but the degenerated muscle fibre of the
stomach wall had been unable to elevate the food
from the gastric pouch to the high-lying pylorus,and the symptoms were largely unabated.

As at the secondary operation the pylorus
was always found adherent, it occurred to me
that perhaps after the plastic operation, if the
pylorus could be anchored down in the vicinity
of the umbilicus and allowed to become adherent
at that point, it would drain the stomach better.
We have practised this in five cases, but as we
have also been more careful in the selection of
non-pouched stomachs for the operation, I am
uncertain whether the better results have been
due to the method or the care in selection. There
were no deaths in this group of cases and no later
complications. Pyloroplasty will have a limited
field of usefulness in cases in which dilatation of
the stomach is not great. If it can be shown that
the pyloric spasm is a large factor in the clinical
course of gastric ulcer, pyloroplasty, which de-
stroys the sphincter action of the muscle, might
be the operation of choice in the group of cases
without dilatation, or in which the stomach is
contracted, as it is in these cases that gastro-
enterostomy has been the least beneficial and late
complications have occasionally arisen.
All in all, we have found gastro-enterostomy

to be the most satisfactory operation on the
stomach. This operation was performed eighty
times, with eight deaths. For cancer, twenty-one
gastro-enterostomies with four deaths, the greatest
length of life was nineteen months, with ability
to carry on manual labor for more than sixteen
months. I regret to say, however, that with few
exceptions the palliation has been of such short
duration as to hardly justify the operation. The
hope of the future for cancer of the stomach is
early exploration and extirpation.
For benign conditions, gastro-enterostomy has

the great advantage, in that it drains the stomach
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from the lowest point, relieving the retention of
obstruction equally with the painful contact whichthe food causes in gastric ulcer. Twelve cases of
chronic intractable ulcération in the vicinity of
the pylorus, in which some narrowing of the
orifice was produced and dilatation was present,
were benefited, the cure in the eleven that re-
covered from the operation being fairly good. In

Fig. 3. Forming an apron of the omentum, attaching to the stomach above the
anastomosis.

six cases of ulcer in which the pylorus was of
normal size and the stomach contracted, relief
was less certain and slow to come about. In
three cases of ulcer, subjected to gastro-enter-
ostomy, a secondary operation became necessary
for angulation at the site of the anastomosis.
This took place after some weeke or months, and

was found to be due to a contraction which fol-
lowed at the anastomotic opening. This subse-
quent narrowing is of no consequence so far as
the stomach is concerned, but as one-third the
lumen of the small bowel is involved, the reduc-
tion may be a serious matter, causing, later, an

angulation. The attempt at obliteration comes

on after the stomach has resumed its function,

and takes place only in the cases in which the
pylorus was unobstructed, nature making the
usual endeavor to close an unnecessary fistula.
The symptoms of this complication are attacks

of burning pain in the stomach, with nausea, and
perhaps a little bile-stained fluid may be regur-
gitated or can at times be washed out of the
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stomach, but there is usually no stagnation nor

vomiting of food. Entero-enastomosis relieves the
condition. It would seem wise to make an entero-
anastoinosis at the primary operation whenever
gastro-enterostomy is performed in a case in
which the pylorus is unobstructed. In no ease
of permanently obstructed pylorus has contrac-
tion of the anastomotic opening followed in orn-

eases, so far as we know. We have never seen
the opening completely closed.
At the present time we are asking too much

of gastro-enterostomy. The splendid drainage
established in the dilated stomach, which pre-
supposes some interference with the passage of
the food, leads us to use it for temporary pur-
poses, in a normally drained stomach, with much
less satisfactory results. Even in these cases it
cures many and relieves the majority.

As to the method of performing gastro-enter-
ostomy, there are still a few questions to be
settled: (1) Shall we use the suture or the Mur-
phy button? So far as I can judge, the results
are about the same. We use the button. (2)
Shall it be on the anterior or posterior wall of
the stomach? Here again there is little choice.
We have made sixty-nine anterior and eleven
posterior with equally good results. Theoreti-
cally, the posterior operation would seem the
better, as one can secure the jejunum at a higher
point. We have made the posterior within six
inches of the origin of the jejunum, and it takes
fourteen inches to form a loop for the anterior
method. The making of the posterior operation
so close is not a safe procedure, as, if it should
become necessary to do an entero-anastomosis
later, there is not sufficient room on the proximal
side of the anastomotic opening for this purpose.
We lost one case from this cause. In either op-
eration, from fourteen to sixteen inches of intes-
tine should be left on the proximal side.

The main thing in gastro-enterostomy is that
the opening should be low down, near the greater
curvature, in either operation. We have had
little trouble with primary pernicious vomiting
(" vicious circle ") for more than four years, since
we began this practice. The anterior operation
is usually made about half way between the
lesser and greater curvatures and where there
are but few blood vessels. This is a bad practice,
as it leaves a pouch into which the bile and pan-
creatic secretions can eaBÜy enter. It encourages
" vicious circle." In doing the posterier opera-
tion the inferior border is more accessible, and
one naturally places the opening lower down.
The anastomosis should be effected in such
manner that its inferior edge shall be at the
bottom of the stomach pouch, on a line with the
greater curvature in either the anterior or poste-
rior operation (Fig. 2).
In two of our cases of gastro-enterostomy, the

bowel detached spontaneously from the stomach, :
once on the seventh and once on the tenth day,
with resultant leakage and death, contrary to ]
Chlumski's experiments, in which it was shown '

that union was firm after the fifth day. It was i

noted at the autopsy that it was the superior edge
of the union only that detached; the lower edge,
being just at the origin of the gastrocolic omen-

tum, was so protected as to be of unusual
strength. We now, after making the anterior
inferior anastomosis, grasp the omentum upon
either side and pull it upward in such a manner
as will not tract upon the transverse colon. The
two upper free ends are fastened together and
then to the stomach wall, not less than one inch
above the anastomosis, with fine catgut. The
edges of the omentum are then united to each
other for two and one-half inches, forming an

apron which completely covers the site of union,
protecting the weak point, yet having no connec-
tion with it (Fig. 3). Should the omentum drag
in the future, the strain would come above the
opening upon the stomach and increase that funnel
shape (Fig. 1) which the stomach should assume
after the operation is properly completed. In the
posterior inferior operation a few sutures attach-
ing the margins of the torn mesentery of the trans-
verse colon to the stomach will furnish the same

protection to the union. Gastro-enterostomy fol-
iate cancer of the pylorus will be followed by
bad results without regard to method, and if
ascites be present, union will probably not take
place.

THROMBOSIS OF THE CAVERNOUS SINUS ;
WITH REPORT OF FOUR CASES, INCLUD-
ING ONE CRANIAL OPERATION.1

BY EDWIN WELLES DWIGHT, M.D.,
Second Assistant Visiting Surgeon to the Boston City Hospital,

AND

HARRY H. GERMAIN, M.D., BOSTON.

Cask I. Cellulitisofface, thrombosis of cavernous sinus,
operation, death.— On Dec. 31, 1809, thorcwas admitted
to the Boston City Hospital, to the service of Dr. F. S.
Watson, a man, 40 years old, a carpenter. His previous
history and family history were negative. About, two
weeks before his entrance to the hospital he noticed a
small abscess on the right side of his face, about one
inch from the nose and just above the upper lip. This
was treated with hot applications, but the swelling in-
creased, and it was opened by incision through the lip.
The bowels wore constipated, and lie had had fever
and headache for two days. Temperature on admis-
sion, 103.5°.
Physical Examination.— On admission it was noted

that, his right cheek was swollen and hot to the touch,
most marked near the nasolabial fold. In the centre
of this indurated mass there was a small opening (sur-
gical incision) about one-fourth of an inch in length,
from which a drop of pus exuded. Just to the right
of this was a socond induration about the size of a half-
dollar. The lids of both eyes were swollen, with exoph-
thalmos and chomosis, most marked on the right. On
the cornea of the right eye there was a small, super-
ficial ulcération. The right eye was immobile, the left
had slight motion in all directions, pupils dilated and
neither re-acted to light nor accommodation. The fun-
dus showed blurring of the edge of the disc on the
right and a dilation of the veins on the left. The vis-
ion of the right eye was probably entirely absent; withthe left the fingers could be seen at two feet.
Jan. 1: Temperature, a.m., 101.0°; pulse, 100. Tem-

perature, p.m., 103.5°; pulse, 105; somewhat delirious
and evidently in pain. Jan. 2: Température, a.m.,

1 Read before the Surgical Section of the Suffolk District Med-
ical Society, Feb. 26, 1902.
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